Beneficial effects of low doses of red wine consumption on perturbed shear stress-induced atherogenesis.
Moderate wine intake is associated with a reduced risk of morbidity and mortality from cardiovascular disease. Atherosclerosis is enhanced in arterial segments exposed to disturbed flow. Perturbed shear stress increases also the endothelial expression of oxidation-sensitive responsive genes (such as ELK-1 and p-JUN). This study evaluates the effects of chronic consumption of red wine on perturbed shear stress-induced atherogenesis. Results indicated that chronic treatment with red wine significantly attenuated the activation of redox-sensitive genes (ELK-1 and p-JUN) and increased endothelial nitric oxide synthase (eNOS) expression (which was decreased by perturbed shear stress) in cultured human coronary endothelial cells (EC) and in atherosclerosis-prone areas of hypercholesterolemic mice. Oral administration of red wine to hypercholesterolemic mice reduced significantly the progression of atherosclerosis. Moreover, short-term supplementation with red wine to C57BL/6J mice significantly increased upregulation of aortic eNOS and SIRT1 expression induced by physical training. These findings establish that administration of low doses of red wine can attenuate the proatherogenic effects induced by perturbed shear stress in vitro and in vivo. This evidence may have implications for the prevention of atherosclerotic lesion progression and its clinical manifestations.